WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
F16H 61/28 



Al 



(11) International Publication Number: WO 97/05410 

(43) International Publication Date: 13 February 1997 (13.02.97) 



(21) International Application Number: PCT/GB96701732 

(22) International Filing Date: 19 July 1996 (19.07.96) 



(30) Priority Data: 
9515333.4 
9602734.7 



26 July 1995 (26.07.95) GB 
10 February 1996 (10.02.96) GB 



(71) Applicant (for all designated Suites except US): AP KONGS- 

BERG HOLDINGS LIMITED [GB/GB]; Tachbrook Road, 
Leamington Spa, Warwickshire CV3.1 3ER (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SPOONER, John 
[GB/GB]; 22 Courthouse Croft, Kenilworth, Warwickshire 
CV8 2QZ (GB). WILLOWS, Mark. Stanley [GB/GB]; 
42 Woodland Road. Kenilworth, Warwickshire CV8 2FL 
(GB). HARRIES, David, Anthony (GB/GB]; The Headland, 
Headland. Road. Wclford on Avon, Stratford upon Avon, 
Warwickshire CV37 8ER (GB). 

(74) Agent: MORRALL, Roger; Automotive Products pic, Tach- 
brook Road, Leamington Spa, Warwickshire CV31 3ER 
(GB). 



(81) Designated States: BR, CN. GB. JP, KR. MX, RU, UA, US, 
European patent (AT, BE, CH, DE, DK, ES, FL FR, GB, 
GR. IE, IT, LU, MC. NL, FT. SE). 



Published 

With international search report. 



(54) Title: RATIO SELECTOR MECHANISMS . 
(57) Abstract 

A ratio selector mechanism for the selection of the oper- 
ative ratio in an associated synchromesh vehicle transmission in 
which a fluid pressure operated actuating means (14, 15) operates 
synchromesh units. The operating pressure of the actuating means 
is varied either mechanically or electronically during selection of 
a given ratio in the associated transmission or dependant on the 
ratio being selected in the associated transmission. 



r- -25- 



-B-28 




<W0 




-26 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SC 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


Cote d'lvoire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


SZ 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TO 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/05410 • . PC17GB96/01732 



RATIO SELECTOR MECHANISMS 

This invention relates to ratio selector mechanisms and in 
particular to such mechanisms for the selection of the 
operative ratio in a vehicle transmission. 

Selector mechanisms, hereinafter referred to as bearing "of 
the type specified", are known in which a fluid pressure 
operated actuating means operates synchromesh units in an 
associated synchromesh vehicle transmission. 

It is an object of the present invention to provide an 
improved from of selector mechanism of the type specified. 

Thus according to the present invention there is provided a 
selector mechanism of the type specified in which the 
operating pressure of the actuating means is varied during 
selection of a given ratio in the associated transmission or 
dependant on the ratio being selected in the associated 
transmission. 

For example, the operating pressure may be lowered when 
selecting the higher ratios of the associated transmission. 

In one form of the invention the actuating means comprises a 
first fluid pressure operated actuator which moves a 
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selector member in a first direction to engage one of a 
number of ratio shift rails and a second fluid pressure 
operated actuator which moves the selector member in a 
second direction to longitudinally displace the engaged 
shift rail to engage an associated selected ratio. 

The level of fluid pressure applied to the second actuator 
may be varied dependent on the position of the first 
actuator. 

Using such an arrangement the pressure applied to the second 
actuator (which determines the force used in actually 
engaging the selected ratio) can be lowered when the first 
actuator is in engagement with the selector rail(s) 
associated with the higher ratios of the associated vehicle 
transmission. This is particularly advantageous in 
synchromesh transmissions where the synchromesh units 
associated with the higher ratios are normally of a smaller 
diameter and therefore less powerful as they have a small 
speed differential to accommodate. 

In a preferred arrangement the level of pressure supplied to 
the second actuator may be controlled by a valve member 
which acts against a bias force which is varied in 
dependence on the position of the first actuator. 

Conveniently the above arrangement can be provided by an 
abutment which moves with the first actuator and which bears 
on a spring which biases the valve member, towards a closed 
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position, movement of the first actuator thus varying the 
effective bias force of the spring. 

In an alternative arrangement pressure is supplied to the 
actuating means via a master control valve which operates as 
a solenoid-operated proportional pressure regulating valve 
which outputs fluid at a pressure proportional to a signal 
(solenoid current) issued to an electronic control means in 
accordance with predetermined transmission or vehicle 
operating criteria. 

In a still further alternative arrangement the master 
control valve may be a solenoid-operated proportional flow 
valve and a pressure transducer is provided which senses the 
pressure level supplied to the actuating means and whose 
output is fed to an electronic control means which issues 
signals to the solenoid of the master control valve to 
control the actuating means pressure in accordance with 
predetermined transmissin or vehicle operating criteria. 

The advantage of such electronically controlled arrangements 
are that the pressure supplied to the selector actuators can 
be controlled by the master control valve not only in 
dependence on the ratio to be engaged but also in accordance 
with additional criteria such as:- 

A) a requirement to use a different shift loads on one or 
more synchros in a given transmission which are of a 
different design to other synchros used in the same 
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B) a requirement to have a higher shift load when changing 
down. This load could be arranged to be higher than 
the transmission member sustain permanently but which 
might be required during kickdown in a fully automated 
transmission which used synchromesh units; 

C) a requirement to have a shift load which is sensitive 
to a selected mode of operation of the associated 
transmission. For example, if the transmission is 
operating in "sport" mode quicker and noisier shifts 
are acceptable than when operating in for example, an 
"economy" or "winter" mode, and 

D) a requirement to vary shift load at different points in 
a given shifting cycle. For example, the shift load 
may be arranged to be lower up to the point at which 
the synchronising components come into contact and 
then higher to actually achieve synchronisation. 
Alternatively, there may be a requirement to pull out 
of engagement with a lower shift load than is used for 
engagement or vice versa. 

As indicated above, the pressure supplied to the actuators 
can easily be varied at any point in a shift cycle by 
varying the signal applied to the master control valve. 



The present invention will now be described, by way of 
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example only, with reference to the accompanying drawings in 
which: - 

Figure 1 diagrammatical ly illustrates a vehicle transmission 
ratio selector mechanism in accordance with the present 
invention; 

Figure 2 shows a ratio selection gate and associated shift 
rails used in the mechanism of figure 1; 

Figure 3 diagrammatically illustrates a ball-type fluid 
pressure reducing valve which forms part of the selector 
mechanism; 

Figure 4 shows graphically the operating characteristic of 
the pressure reducing valve of figure 3;. 

Figure 5 shows graphically the operating characteristic of 
an alternative pressure . limiting valve; 

Figure 6 shows diagrammatically a suitable form of pressure 
limiting valve; 

Figure 7 diagrammatically illustrates the basic 
constructional details of an alternative spool-type pressure 
control valve; 

Figure 8 diagrammatically illustrates an alternative vehicle 
transmission ratio selector mechanism in which actuator 
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pressure is controlled by an electronically controlled 
proportional pressure regulating valve; 

Figure 9 diagrammatically illustrates a further vehicle 
transmission ratio selector mechanism in which actuator 
pressure is controlled by electronically controlled 
proportional flow valves and an associated pressure 
transducer, and 

Figure 10 is a flow chart of the decision process used to 
control the mechanism of Figure 9 . 

Referring to figure 1 this shows diagrammatically a gear 
selector mechanism in accordance with the present invention 
in which a selector member 10 is engageable with three shift 
rails 11,12 and 13 which engage ratios in an associated 
vehicle transmission using the shift gate shown in figure 2. 
The shift rail 11 engages ratios 1 and 2, shift rail 12 
engages ratios 3 and 4, and shift rail 13 engages ratio 5 
and reverse. 

The selector member 10 is movable in a first direction X by 
a first fluid pressure operated actuator 14 and in a second 
direction Y by a second fluid pressure operated actuator 15. 
Thus by a combination of the movements of the first and 
second actuators 14 and 15 the selector member 10 can be 
engaged with the required shift rail 11,12 or 13 and move in 
direction Y to engage the desired ratio associated with the 
currently engaged shift rail. 
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The actuators 14 and 15 each comprise a double-acting ram 
with an operating rod 14a and 15a respectively which is 
operatively connected with the selector member 10 . As will 
be appreciated, the presence of the operating rods 14a and 
15a results in piston 16 of actuator 14 having a rod side 
effective area which is less than the effective area of the 
other head side of the piston. Similarly piston 17 of 
actuator 15 has a smaller rod side area. Thus if both sides 
of the pistons are subjected to the same fluid pressure the 
pistons 16 and 17 will be displaced along the actuators to 
extend the associated operating rods 14a and 15a. 

The supply of pressure to the rod and head ends of the 
actuators 14 and 15 is controlled by three solenoid-operated 
valves 20,21 and 22. Valve 20 is a master on/off valve 
which receives pressurised fluid from a pump 23 . Master 
valve 20, when in its on condition, supplies fluid to 
proportional flow valves 21 and 22 and also to the rod-end 
of each actuator 14 and 15. A pressure regulating valve 24 
is provided in the connection between master valve 20 and 
the rod end of actuator 15. The operation of pressure 
reducing valve 24 will be described in detail below. 

Master valve 20 and proportional flow valves 21 and 22 are 
all controlled from an electronic control unit 25 which not 
only issues electrical control signals to the solenoids 
20a, 21a and 22a of the valves but received signal inputs 
from potentiometers 26 and 27 which indicate the position of 
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associated operating rods 14a and 15a and also a signal from 
a sensor 28 associated with a ratio selector lever 29 which 
is moved within the ratio selection gate shown in figure 2 
to select the desired ration of the associated transmission. 
Thus, in response to the movement of selector lever 29 to 
select a desired ratio in the associated transmission, the 
sensor (or sensors) 28 outputs a signal to control unit 25 
which is processed by control unit 25 and results in the 
emission of a signal to master valve 20 to move to the "on" 
position in. which pressurised fluid is supplied to valves 21 
and 22 and also to the rod end of both actuators 14 and 15. 

Dependent on the required movement of selector member 10 and 
the associated operating rods 14a and 15a, valves 21 and 22 
are operated by the control unit 25 in the appropriate 
sequence to give the appropriate movement of operating rods 
14a and 15a in the appropriate sequence. 

Initially operating rod 14a is moved in direction X to 
engage the appropriate shift rail followed by movement of 
operating rod 15a to displace the shift rail currently 
engaged by the selector member 10 in direction Y to engage 
the selected ratio. 

In accordance with the present invention the fluid pressure 
supplied to actuator 15, which moves the shift rails 11,12 
and 13 in direction Y to actually engage the selected ratio, 
is varied dependent on which shift rail is engaged by the 
selector member 10. This variation in applied pressure is 
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achieved by the previously referred to pressure reducing 
valve 24. 

As can be seen more clearly from figure 3, operating rod 14a 
has an abutment 3 0 connected therewith which moves with the 
operating rod. This abutment provides the reaction surface 
against which a pressure level control spring 31 acts. 
Pressure reducing valve 24 includes a movable piston member 
32 which is acted upon by control spring 31 and within which 
a ball valve 3 3 is biased against a seat 34 provided on the. 
piston member 3 2 by a spring 35. The end of bore 36 within 
which piston member 32 slides is provided with a projection 
37 which extends through seat 34 to unseat ball valve 33 and 
piston 32 is held away from the end of bore 36 by spacers 
32a on the piston. 

With the valve 24 in the position shown in figure 3 , ball 
valve 3 3 is unseated and pressure is free to flow from 
master valve 20 via inlet port 38 chamber 39 drilling 40 
valve seats 34 and outlet port 41 to the rod end of actuator 
15. 

As the pressure entering valve 24 via inlet port 3.8 rises, 
because of the differential area of piston 3 2 (which is 
equal to the larger area al minus the smaller area a2 ) there 
is a net hydraulic force acting on piston 3 2 to the right, 
as viewed in figure 3, against the action of spring 31. 
When the pressure level within bore 36 acting on area al-a2 
results in a force greater than the force applied to piston 
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32 by spring 31 the piston 3 2 is moved to the right so that 
ball-valve 33 engages seat 34 to close-off the flow of fluid 
through the valve to the rod end of actuator 15 thus 
controlling the level of pressure supplied to the rod end of 
actuator 15 and hence the force applied by actuator 15 to 
the associated synchronies!* units. 

Any further increase in the fluid pressure entering the 
chamber 39 of reducing valve 24 will tend to produce a 
hydraulic force on piston 32 acting to the left, as viewed 
in figure 3, which will produce periodic opening of ball 
valve 3 3 and a consequent rise in the level of pressure 
supplied to the rod end of actuator 15. 

After the initial seating of ball valve 33, any further 
increase in the pressure supplied to the rod end of actuator 
is in accordance with the area ratio (al-a2)/al and is shown 
as the gradient & in figure 4 which is a graphical 
representation of the pressure characteristics of valve 24. 

As will be appreciated, due to the higher spring force 
applied by spring 31 in the lower ratios 1 and 2 the initial 
seating of ball valve 33 occurs at a higher pressure level P 
(see figure 4) than the pressures Q and R at in which the 
ball valve 33 initially seats when shift rails 12 and 13 
respectively are in operation. 

As an alternative, valve 24 can be designed as a pressure 
limiting valve in which after the initial closure of the 
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valve there is no further increase in level of pressure 
supplied to the rod end of actuator 15. Such a valve 
operating characteristic is shown in figure 5 and can most 
easily be achieved by modifying the valve of figure 3 to the 
arrangement shown diagrammatically in figure 6 in which the 
effect of the pressure in chamber 3 9 is neutral on the 
displacement of piston 3 2 due to the balanced nature of the 
annular areas A exposed to the pressure in chamber 39. 

It will also be appreciated that instead of the ball-valve 
arrangement shown in figures 3 and 6 a spool-valve 
arrangement, as shown diagrammatically in figure 7 , could be 
used in which spring 31 acts on one end of a spool member 1 
50. Edge 51 of an annular groove 52 in spool 50 cooperates 
with inlet port 38 to cut-off the flow of fluid along 
drilling 53 in spool 50 when the pressure applied to the 
outlet end 54 of spool 50 has risen to a level sufficient to 
displace spool 50 to the right against the action of spring 
31. As will be appreciated the spool-valve arrangement 
shown in figure 7 operates as a pressure limiting valve in 
view of the balanced nature of the groove 52 of the spool. 

Although the selector mechanism of the present invention has 
been described above in relation to a transmission in which 
the ratio selection is done manually by the vehicle operator 
moving a ratio selector lever and, by implication, manually 
operating an associated drive line clutch, it will be 
appreciated that the present invention is also applicable to 
semi-automatic transmission of the type described, for 
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example in the Applicant's earlier European patents Nos. 
0038113,0043660,0059035 and 0101220 in which the ratios are 
manually selected by the operator and the clutch is operated 
by an electro-hydraulic control system. The invention is 
also applicable to fully automated transmissions of the type 
described for example, in the Applicant's earlier co-pending 
UK patent application No. 95 02140.8. 

Figure 8 shows diagrammatically a selector mechanism (for 
use with a fully automated transmission) in which components 
similar in function to the components of figure 1 have been 
similarly numbered. 

The master valve 20 shown in Figure 8 is not a simple on/off 
valve, as in Figure 1, but a solenoid-operated proportional 
pressure regulating valve which outputs fluid at a pressure 
proportional to the applied solenoid current. Thus, as will 
be appreciated, the pressure applied to the head ends of 
actuators 14 and 15 can be varied either in a manner 
dependant on the gear ratio being selected or at any point 
in the selection cycle to provide full control over the 
pressure exerted by the actuators. 

Thus the selector mechanism shown in Figure 8 is not only 
capable of reducing the pressure supplied to the actuator 15 
when selecting a higher ratio of the transmission (as 
described in the system shown in Figure 1) but is also 
capable of controlling the level of fluid pressure applied 
to both actuators in accordance with additional criteria 
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such as:- 

A) a requirement to use a different shift loads on one or 
more synchros in a given transmission which are of a 
different design to other synchros used in the same 
transmission ; 

B) a requirement to have a higher shift load when changing 
down. This load could be arranged to be higher than 
the transmission member sustain permanently but which 
might be required during kickdown in a fully automated 
transmission which used synchromesh units; 

C) a requirement to have a shift load which is sensitive 
to a selected mode of operation of the associated 
transmission. For example, if the transmission is - 
operating in "sport" mode quicker and noisier shifts 
are acceptable than when operating in for example , an 
"economy" or "winter" mode, and 

D) a requirement to vary shift load at different points in 
a given shifting cycle. For example, the shift load 
may be arranged to be lower up to the point at which . 
the synchronising components come into contact and 
then higher to actually achieve synchronisation. 
Alternatively, there may be a requirement to pull out 
of engagement with a lower shift load than is used for 
engagement or vice versa. 
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The system shown in figure 8 also provides control over the 
vehicle clutch 60 to provide a fully automated transmission. 

Clutch 60 is disengaged by pressurisation of chamber 62 of a 
clutch hydraulic actuator 61 which is supplied with 
pressurised fluid via a control valve 63. Valve 63 is 
controlled by a solenoid 63a from electronic control unit 25 
and has position 63a in which flow of fluid to and from the 
actuator 61 is cut off, position 63b in which the actuator 
is supplied with pressurised fluid from pump 23, position 
6 3c in which the pressure in actuator 61 is vented back to 
sump, and position 63d in which the venting back to sump is 
via a restriction to provide a slow engagement of the 
clutch. Position 63d is automatically assumed in the event 
of an electrical/electronic failure to ensure a slow 
engagement of the clutch which is the default condition of 
the system. 

The control system also includes an accumulator 64, electric 
motor 65 which drives pump 23 and a pressure switch 66 which 
opens to turn off the pump when the accumulator pressure 
reaches a predeternined level. 

The operating position of clutch actuator 61 is fed back as 
an input to the electronic control unit 25 from a sensor 67. 

Since the control of clutch 60 via valve 63 does not form 
part of the present invention it will not be further 
described in this application. The reader is directed to 
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the Applicant's previously referred to patents and pending 
application if further details of the control of clutch 60 
are required. 



Figure 9 shows a still further form of the present invention 
which again uses electronic monitoring of the control valves 
to enable the actuator pressure to be varied at any point in 
the ratio selection cycle. In Figure 9 components of a 
similar function to those shown in Figure l have been 
similarly numbered. 

In Figure 9 valve 20 is a master proportional flow valve 
which receives pressurised fluid from a circuit which 
includes pump 23 and an accumulator 75 which is charged via 
a one way valve 76, with a "blow off" valve 78 to protect 
from overcharging of accumulator pressure. 

Master valve 20 supplies fluid to secondary proportional 
flow valves 21 and 22 and also to the rod-end of each 
actuator 14 and 15. A pressure transducer 70 is provided in 
the connection between master valve 20 and the rod end of 
actuators 14 and 15. 

Master valve 20 and proportional flow valves 21 and 22 are 
all controlled from electronic control unit 25 which not 
only issues electrical control signals to the solenoids 
20a,2la and 22a of the valves but received signal inputs 
from potentiometers 26 and 27 which indicate the position of 
associated operating rods 14a and 15a and also a signal from 
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a sensor 28 associated with a ratio selector lever 29 which 
is moved within the ratio selection gate shown' in figure 2 
to select the desired ration of the associated transmission. 
Addition inputs to control unit 25 are also described below. 
Thus, in response to the movement of selector lever 29 to 
select a desired ratio in the associated transmission, the 
sensor (or sensors) 28 outputs a signal to control unit 25 
which is processed by control unit 25 and results in the 
emission of a signal to the solenoid 20a of master valve 20 
to supply pressurised fluid to valves 21 and 22 and also to 
the rod end of both actuators 14 and 15. 

Dependent on the required movement of selector member 10 and 
the associated operating rods 14a and 15a, valves 21 and 22 
are operated by the control unit 25 in the appropriate 
sequence to give the appropriate movement of operating rods 
14a and 15a in the appropriate sequence. 

Initially operating rod 14a is moved in direction X to 
engage the appropriate shift rail followed by movement of 
operating rod 15a to displace the shift rail currently 
engaged by the selector member 10 in direction Y to engage 
the selected ratio. 

In accordance with the present invention the master valve 20 
and valves 21 and 22 are solenoid-operated proportional flow 
control valves which output fluid at a flow rate 
proportional to the applied solenoid current. 
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By controlling the flow rate (very accurately and quickly) 
through the master valve 20, pressure to the valves 21 and 
22 can be controlled. If pressure is too high, fluid flow 
into the system is reduced, or vented, so that overall fluid 
volume in the gear selector mechanism is reduced, and vice 
versa . 

Thus, as will be appreciated, by controlling the flow rate 
through these valves the pressure applied to the head ends 
of actuators 14 and 15 can be varied either in a manner 
dependant on the gear ratio being selected or other 
pre-determined criteria at any point in the selection cycle 
to provide full control over the pressure exerted by the 
actuators - 

Thus the selector mechanism is not only capable of reducing 
the pressure supplied to the actuator 15 when selecting a 
higher ratio of the transmission but is also capable of 
controlling the level of fluid pressure applied to both 
actuators in accordance with additional criteria A) to D) 
referred to above in relation to Figure 8. 

Additionally as can be seen from Figure 10 (which is a 
largely self explanatory flow-chart of the decision process 
used in the control of the pressure applied to actuators 14 
and 15) other criteria such as transmission oil temperature 
and road and engine speed can be used as determining factors 
in the pressure level applied to actuators 14 and 15. Oil 
temperature is sensed by sensor. 71, road speed by sensor 72 
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and engine speed by sensor 73 or can be obtained by other 
means, such as a CAN (controller area network) on the 
vehicle. 

Control unit 25 in addition to receiving inputs from sensors 
71,72 and 73 also receives information as to the current 
gear engaged in the transmission from potentiometers 26 and 
27 which are associated with shift rails 11,12 and 13 and 
has memory locations where other operating parameters [ such 
as the loads to which each synchronizer in the transmission 
should be subjected at each point in its operating cycle] 
are stored. 

Signals from pressure transducer 70 which are fed back to 
control unit 25 are used to control the flow openings of 
valves 20,21 and 22 and hence the pressure applied to 
actuators 14 and 15 when the system determines that control 
of the pressure supplied to actuators is required (see 
decision box A of Figure 3). 

In box B of Figure 3 a comparison is made between the 
feedback signal from pressure transducer 70 and the actuator 
pressure level which the control unit 25 has determined is 
currently appropriate from all the criteria under 
consideration. In box c and action boxes D and E the 
appropriate adjustment of fluid flow is made dependant on 
the result of the current versus appropriate pressure 
comparison. 
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It is also possible to use pressure transducer 70 to monitor 
the pressure currently held in accumulator 75. This removes 
the need to employ a seperate accumulator pressure monitor. 
Accumulator pressure can be monitored by transducer 70 when 
valves 21 and 22 are closed in the so-called "null" position 
in which no flow ia allowed into or out of actuators 14 and 
15 and when the master valve 20 is also fully open. The 
control unit 25 can be arranged to set-up the above 
accumulator pressure testing condition on a regular basis 
when the selector mechanism is not required for the 
execution of a ratio selection in the associated 
transmission . 

Although the selector mechanism of Figure 9 has been 
described above in relation to a transmission in which the 
ratio selection is done manually by the vehicle operator 
moving a ratio selector lever and, by implication, manually 
operating an associated drive line clutch, it will be 
appreciated that the Figure 9 construction is also 
applicable to semi-automatic transmission of the type 
described, for example in the Applicant's earlier European 
patents Nos. 0038113,0043660,0059035 and 0101220 in which 
the ratios are manually selected by the operator and the 
clutch is operated by an electro-hydraulic control system. 
The construction is also applicable to fully automated 
transmissions of the type described for example, in the 
Applicant's earlier co-pending UK. patent application No. 95 
02140. 8 . 
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For example, the system shown in Figure 9 can also provide 
control over the associate vehicle clutch to provide a fully 
automated transmission in the manner described above in 
relation to Figure 8. 

Also, although in the arrangement of Figure 9 the secondary 
valves 21 and 22 are proportional flow valves these valves 
could be of the cheaper on/off type with the volume flow 
rate of the system being controlled by master valve 20. 
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CLAIMS 

1. A ratio selector mechanism for the selection of the 
operative ratio in an associated synchromesh vehicle 
transmission in which a fluid pressure operated 
actuating means operates synchromesh units, the 
mechanism being characterised in that the operating 
pressure of the actuating means is varied during 
selection of a given ratio in the associated 
transmission or dependant on the ratio being selected 
in the associated transmission. 

2. A mechanism according to claim 1 characterised in that 
the operating pressure is lowered when selecting the 
higher ratios of the associated transmission. 

3. A mechanism according to claim 1 or 2 characterised in 
that the actuating means comprises a first fluid 
pressure operated actuator which moves a selector 
member in a first direction to engage one of a number 
of ratio shift rails and a second fluid pressure 
operated actuator which moves the selector member in a 
second direction to longitudinally displace the engaged 
shift rail to engage an associated selected ratio, the 
level of fluid pressure applied to the second actuator 
being varied dependent on the position of the first 
actuator. 
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4. A mechanism according to claim 3 characterised in that 
the pressure applied to the second actuator, which 
determines the force used in actually engaging the 
selected ratio, is lowered when the first actuator is 
in engagement . with a shift rail associated with the 
higher ratios of the associated vehicle transmission. 

5 . A mechanism according to claim 3 or 4 characterised in 
that the level of pressure supplied to the second 
actuator may be controlled by a valve member which acts 
against a bias force which is varied in dependence on 
the position of the first actuator. 

6. A mechanism according to claim 5 characterised in that 
an abutment which moves with the first actuator bears 
on a spring which biases the valve member towards a 
closed position, movement of the first actuator thus 
varying the effective bias force of the spring. 

7. A mechanism according to claim 5 or 6 characterised in 
that the valve member is designed to operate as a 
pressure reducing valve. 

8. A mechanism according to claim 5 or 6 characterised in 
that the valve member is designed to operate as a 
pressure limiting valve. 

9. A mechanism according to claim 1 characterised in that 
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fluid pressure is supplied to the actuating means via a 
solenoid-operated master control valve which operates 
as a proportional pressure regulating valve which 
outputs fluid at a pressure proportional to a signal 
from an electronic control means in accordance with 
predetermined transmission or vehicle operating 
criteria. 

10. A mechanism according to claim 1 characterised in that 
fluid pressure is supplied to the actuating means via a 
solenoid-operating master control valve which operates 
as a proportional flow valve and in that a pressure 
transducer is provided which senses the pressure level 
supplied to the actuating means and whose output is 
fed to an electronic control means which issues 
signals to the solenoid of the master control valve to 
control actuating means pressure in accordance with 
predetermined transmission or vehicle operating 
criteria. 

11. A mechanism according to claim 10 characterised in that 
the source of pressurised fluid comprises a pump which 
charges an accumulator which is connected with the 
master control valve and in that the pressure 
transducer is sited on the actuating means side of the 
master control valve but is connectable via the master 
control valve with accumulator pressure on the supply 
side of the master control valve, when the mechanism is 
not effecting a ratio selection, to monitor accumulator 
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pressure. 

12. A mechanism according to any one of claims 1 and 9 to 
11 characterised in that the pressure supplied to the 
actuating means is controlled in response to one or 
more of the following criteria :- 

a) shift load required for the currently operative 
synchro; 

b) operative mode of the associated transmission; 

c) current point in the current ratio selection cycle; 

d) transmission oil temperature, and 

e) road or engine speed of associated vehicle. 

13. A ratio selector mechanism according to any one of 
claims 1 to 12 characterised in that the selection of 
the operative ratio is made manually by the movement of 
a ratio selector member by a vehicle operator. 

14. A ratio selector mechanism according to any one of 
claims 1 to 12 characterised in that the selection of 
the operative ratio is made automatically by electronic 
control means in accordance with predetermined vehicle 
operating criteria. 
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15. A transmission control system characterised by the 
inclusion of a ratio selector mechanism according to 
any one of claims 1 to 14 and a clutch control system 
in which a main drive line clutch is disengaged and 
engaged by a clutch actuator under the control of 
electronic control means in accordance with 
predetermined vehicle operating parameters. 

16 . A ratio selector mechanism constructed and arranged 
substantially as hereinbefore described with reference 
to and as shown in Figures 1 to 5 or 6 or 7 or 8 or 9 
and 10 of the accompanying drawings. 
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